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DETAILED ACTION 

This Office Action is in response to an Amendment filed 8/12/2005. 
Currently, claim 1-8, 10-24 and 26-45 are pending. 

Claim Rejections - 35 (JSC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having' ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness, 

3. Claims 1-3, 8, 11-16, 18-20 and 27-32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chau et al. (U.S. Patent No. 6,518,155, filed 6/30/1997) in view 
of Maszara et al. (U.S. Patent No. 6, 362,063 dated 3/26/2002). 

Chau shows the method as claimed in Figs. 3A-3I and corresponding text as: 
forming an insulated gate pattern on a semiconductor substrate (300), the insulated 
gate pattern (301) including a silicon pattern (320) and a sacrificial layer pattern (322) 
sequentially stacked (col. 5, line 47-col. 6, line 20); forming spacers (330) covering 
sidewalls of the gate pattern (col. 6, line 32-46); injecting impurity ions into the 
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semiconductor substrate using the spacers and the gate pattern as Ion injection masks 
to form source/drain regions (331, 333)(col. 7, lines 7-23); removing the sacrificial layer 
pattern on the semiconductor substrate having the source/drain regions to expose the 
silicon pattern (col. 7, lines 7-23); and converting the exposed silicon pattern into a gate 
silicide layer, and concurrently selectively forming source/drain silicide layers at 
surfaces of the source/drain regions (col. 7, lines 51-67) (claim 1). Chau teaches that 
the semiconductor substrate is one of a single crystal silicon substrate, a silicon-on- 
insulator (SOI) substrate, and a strained silicon substrate (col. 4, line 66-col. 5, line 10) 
(claim 2). Chau teaches that sequentially forming a gate insulating layer and a silicon 
layer on the semiconductor substrate (col. 5, lines 1 1-67); forming a sacrificial layer on 
the semiconductor substrate having the silicon layer; and sequentially patterning the 
sacrificial layer and the silicon layer (col. 6, lines 1-20) (claim 3). Chau teaches doping 
the silicon layer on top of the semiconductor substrate with impurities to control a 
threshold voltage (col, 7, lines 7-23) (claim 8). Chau teaches that the spacers are 
formed of an insulating layer having an etch selectivity with respect to the sacrificial 
layer pattern (col. 6, lines 32-46) (claim 1 1 ). Chau teaches that the insulating layer 
having the etch selectivity is composed of multiple layers including a silicon oxide layer 
and a silicon nitride layer (col. 6, lines 32-46) (claim 12). Chau teaches that a metal 
layer (334) is formed on the semiconductor substrate having the exposed silicon pattern 
(col. 7, lines 24-34); annealing the metal layer until the exposed silicon pattern is 
silicided (col. 7. lines 35-50) and removing the unreacted portion of the metal layer 
remaining on the spacers (col. 7, lines 35-50) (claim 13). Chau teaches that the metal 
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layer comprises at least one metal layer comprising a metal selected from the group 
consisting of Ni, Co, W, and Ti (col. 7, lines 24-34) (claim 14). Chau teaches that the 
metal layer comprises an alloy of a metal selected from the group consisting of Ni, Co, 
W, and Ti (col. 7, lines 24-34) (claim 15). Chau teaches that the metal layer is one of 
nickel layer and a nickel alloy layer (col. 8, lines 1-8) (claim 16). Chau shows the 
method as claimed in Figs. 3A-3I and corresponding text as: defining an NMOS 
transistor region (314) and a PMOS transistor region (316) on a predetermined portion 
of a semiconductor substrate (col. 5, lines 47-49); forming insulated gate patterns on the 
NMOS transistor region and the PMOS transistor region, each of the insulated gate 
patterns including a silicon pattern and a sacrificial layer pattern sequentially stacked 
(col. 6, lines 1-20); forming spacers covering sidewalls of the gate patterns (col. 6, lines 
32-46); injecting impurity ions into the NMOS transistor region and the PMOS transistof 
region using the gate patterns and the spacers as ion injection masks to form 
source/drain regions (col. 7, lines 7-23); removing the sacrificial layer patterns on the 
semiconductor substrate having the source/drain regions to expose the silicon patterns 
(col. 7, lines 7-23); and converting the exposed silicon patterns into gate silicide layers, 
and concurrently selectively forming source/drain silicide layers at surfaces of the 
source/drain regions (col. 7, lines 35-50) (claim 18). Chau teaches that the 
semiconductor substrate is one of a single crystal silicon substrate, a silicon-on- 
insulator (SOI) substrate, and a strained silicon substrate (col. 4, line 66-col. 5, line 10) 
(claim 19). Chau teaches that sequentially forming a gate insulating layer and a silicon 
layer on the semiconductor substrate (col. 5, lines 1 1-67); forming a sacrificial layer on 
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the semiconductor substrate having the silicon layer; and sequentially patterning the 
sacrificial layer and the silicon layer (col. 6, lines 1-20) (claim 20). Chau teaches that 
the spacers are formed of an insulating layer having an etch selectivity with respect to 
the sacrificial layer pattern (col. 6, lines 32-46) (claim 27). Chau teaches that the 
insulating layer having the etch selectivity is composed of multiple layers including a 
silicon oxide layer and a silicon nitride layer (col. 6, lines 32-46) (claim 28). Chau 
teaches that a metal layer (334) is formed on the semiconductor substrate having the 
exposed silicon pattern (col. 7, lines 24-34); annealing the metal layer until the exposed 
silicon pattern is silicided (col. 7, lines 35-50) and removing the unreacted portion of the 
metal layer remaining on the spacers (col. 7, lines 35-50) (claim 29). Chau teaches that 
the metal layer comprises at least one metal layer comprising a metal selected from the 
group consisting of Ni, Co, W, and Ti (col. 7, lines 24-34) (claim 30). Chau teaches that 
the metal layer comprises an alloy of a metal selected from the group consisting of Ni, 
Co, W, and Ti (col. 7, lines 24-34) (claim 31 ). Chau teaches that the metal layer is one 
of nickel layer and a nickel alloy layer (col. 8, lines 1-8) (claim 32). 

Chau lacks anticipation only in not explicitly teaching that: 1) impurity ions are 
injected into the semiconductor substrate using the gate pattern as an ion injection 
mask to form an LDD of a first conductivity type and a halo of a second conductivity 
type prior to formation of the spacers (claim 1 ); and 2) impurity ions are injected into the 
NMOS transistor region and the PMOS transistor region on the semiconductor substrate 
using the gate patterns as an ion injection mask to form LDDs of a first conductivity type 
in the NMOS region and a second conductivity type in the PMOS region and halos of 
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the second conductivity type in the NMOS region and the first conductivity in the PMOS 
region prior to formation of the spacers (claim 18). 

Maszara shows the formation of low thermal budget shallow abrupt junctions for 
semiconductor devices. Maszara shows the formation of the halo implant, and an n- 
type dopant is implanted into the substrate (302) to form an inactive dopant region (402) 
to form n-type halo region (406) (col. 7, lines 11-25). This process helps to reduce 
horizontal and vertical dimensions of devices (col. 1, lines 12-18). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to modify the teachings of Chau by injecting impurity ions into a 
semiconductor substrate prior to spacer formation, as taught by Maszara, with the 
motivation that Maszara shows a method that helps to reduce horizontal and vertical 
dimensions of devices. 

Allowable Subject Matter 

4. Claims 34-45 are allowed. 

5. Claims 4-7, 10, 17, 21-24, 26 and 33 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination fails to anticipate or render obvious, 
the limitations of: 
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...further comprising doping the silicon layer with impurities to control a threshold 
voltage prior to formation of the sacrificial layer, as required by claim 4, as it depends 
from claim 3; 

...further comprising forming offset spacers covering the sidewalls of the gate 
pattern prior to formation of the LDD and the halo, as required by claims 10 and 26, as it 
depends from claims 9 and 25 respectively; 

...further comprising forming a selective epitaxial growth layer on the 
source/drain regions before removing the sacrificial layer pattern, as required by claims 
17 and 33, as it depends on claims 1 and 18, respectively; 

... further comprising doping the silicon layer on the upper portion of the NMOS 
transistor region and the PMOS transistor region with impurities to control a threshold 
voltage prior to formation of the sacrificial layer, as required by claim 21 , as it depends 
from claim 20; and 

...further comprising injecting impurity ions into the NMOS transistor region and 
the PMOS transistor region on the semiconductor substrate using the gate patterns as 
an ion injection mask to form LDDs and halos prior to formation of the spacers, as 
required by claim 24 as it depends from claim 20. 

Response to Arguments 
7. Applicant's arguments with respect to claims 1 and 18 have been considered but 
are moot in view of the new ground(s) of rejection. 
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Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL, See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter L. Lindsay, Jr. whose telephone number is (571 ) 

272- 1674. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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